Energy dispersive X-ray microanalysis of sulfated glycosaminoglycans in cartilage matrix stained with alcian blue 8GX.
X-ray spectra were recorded from 400-700 nm matrix areas of 0.5 micron sections prepared from the articular cartilages of 15- and 23-year-old human cadavers. The X-ray microanalysis was carried out (i) on untreated material; (ii) after removing sulfate group by a methylation procedure; (iii) after staining with a copper containing cationic phatolcyanin dye, alcian blue 8GX, preceded by carboxymethylation. K alpha peaks of sulphur could be detected in methylated (i.e. desulfated) samples. These peaks probably indicated the presence of sulphur-containing amino acids in different matrix proteins. Consequently, the measurements of sulphur despite its general use cannot be recommended for the X-ray microanalysis of sulfated glycosaminoglycans of cartilage matrix. K alpha peaks of copper could be identified after carboxymethylation and staining with alcian blue. After carboxymethylation, alcian blue can only be bound to the dissociated sulfate groups of glycosaminoglycans in the cartilage matrix. According to our spectrophotometric studies, approximately one molecule of alcian blue combined with one sulfate group. These data suggested that this technique could be used for semiquantitative estimation of sulfated glycosaminoglycans in small areas of the cartilage matrix. Using this method, we found a higher occurrence of sulfated glycosaminoglycans in the territorial matrix than in the interterritorial matrix of the intermediate and deep zones of the human articular cartilage.